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***** Start of 1st CHANGE *****
15.1.1
Charging Information

Charging information is collected for the GPRS subscriber.

As a minimum, the SGSN, when connected through Gn/Gp or through S4 for non-E-UTRAN CAMEL enabled subscribers, shall collect the following charging information for MSs and/or individual PDP contexts that are subject to charging:

-
usage of the radio interface: the charging information shall describe the amount of data transmitted in Mobile-originated and Mobile-terminated directions categorised with QoS and user protocols;

-
usage of the general GPRS resources: the charging information shall describe the usage of other GPRS-related resources and the MS's network activity (e.g. mobility management); and

-
location of MS: HPLMN, VPLMN, plus optional higher-accuracy location information.

When connected through Gn/Gp, the SGSN shall in addition collect the following charging information for MSs and/or individual PDP contexts that are subject to charging:

-
usage of the packet data protocol addresses: the charging information shall describe how long the MS has used the packet data protocol addresses.

When CSG is deployed in the network, the SGSN shall also collect the following charging information for MSs and/or individual PDP contexts that are subject to charging:

-
User CSG information: CSG ID and access mode of the cell which the MS is accessing, and CSG membership indication of whether the MS is a CSG member in this cell.

The valid CSG information shall be available in the SGSN and GGSN in connected mode.

The PCRF shall, if deployed, provide User CSG Information reporting rules to the GGSN at Attach and PDP context activation procedure. The GGSN sets the CSG Information Reporting Action IE according to the User CSG Information reporting rules and sends it to SGSN.

As a minimum, the GGSN shall collect the following charging information for MSs and/or individual PDP contexts that are subject to charging:

-
destination and source: the charging information shall describe the destination and source addresses with a level of accuracy as defined by the GPRS operator;

-
usage of the packet data networks: the charging information shall describe the amount of data sent and received to and from the packet data network; and

-
usage of the packet data protocol addresses: the charging information shall describe how long the MS has used the PDP addresses.

Additionally, the GGSN may collect the location of an MS: HPLMN, VPLMN, plus optional information i.e. RAI/CGI/SAI and/or time zone and/or CSG information if required for individual MSs.

When the SGSN is connected through Gn/Gp or through S4 for non-E-UTRAN CAMEL enabled subscribers, the RNC and the Iu mode BSC shall collect the following charging information for an MS's RABs when instructed by the SGSN:

-
amount of not transferred downlink data, i.e. data that the RNC/BSC has either discarded or forwarded to an SGSN or to another RNC/BSC. Partially transferred packets shall be handled as not transferred. The collected charging information shall be sent by the RNC/BSC to the SGSN when a RAB is released, or when explicitly requested by the SGSN. The SGSN shall indicate at RAB setup whether data volume collection and reporting for the particular RAB is required or not.
When the SGSN is connected through S4, the S‑GW collects charging information for MSs and/or individual EPS bearers as described in TS 23.401 [89].

15.1.1a
General impacts of applying Flow Based Charging

TS 23.203 [88] and TS 32.251 [70] define means for providing online and offline charging with IP flow granularity for GPRS based on functionality in the GGSN. If Flow Based Charging functionality is deployed in an operator's GPRS network, end-user charging functionalities are provided by the GGSN.

NOTE:
When Flow Based Charging is deployed, charging functions in the SGSN and S‑GW are expected to still be used for inter-operator accounting purposes for the scenario where the SGSN or S‑GW (for connectivity through S4) and the GGSN are in different networks. When the SGSN or S‑GW and the GGSN are in the same network and Flow Based Charging is deployed, then the operator may decide to disable the charging functions in the SGSN or S‑GW.

In order to allow for disabling of the charging functions in the SGSN, the SGSN shall be able to include extra information in the signalling messages sent to the GGSN/P‑GW, as follows:

a)
in the Create PDP Context Request message, the IMEISV, the RAT type and the S-CDR CAMEL information shall be sent by the SGSN to the GGSN;

b)
in the Update PDP Context Request messages sent due to SGSN change, the RAT type shall be sent by the SGSN to the GGSN; and

c)
dependent upon the identity of the GGSN's operator, the SGSN shall send (or omit) the CGI/SAI and time zone and User CSG Information in:

i)
the Create PDP Context Request message,

ii)
the Update PDP Context Request message sent as part of the MS-Initiated PDP Context Modification procedure

iii)
the Update PDP Context Request message sent due to SGSN change.

iv)
an Change Notification sent when requested to report changes in CGI/SAI and time zone and User CSG Information of the MS by the GGSN, see clause 15.1.3.

d)
The SGSN shall send a Change Notification as part of the intra-SGSN Routeing Area Update procedures when requested to report changes in Routeing Area by the GGSN, see clause 15.1.3.

In addition:

e)
the SGSN shall send an Update PDP Context Request to the GGSN when the Radio Access Technology changes during an intra SGSN routing area update, if the SGSN is not already reporting changes in RAI, SAI, CGI or User CSG Information, as defined in clause 15.1.3 to that GGSN.

The RAT type indicates whether the SGSN serves the UE by GERAN or UTRAN Radio Access Technology.

As an implementation option, the SGSN may include these parameters in other situations that cause the Update PDP Context Request message to be sent.

The above information elements shall be handled by the GGSN in a transparent manner, i.e. the GGSN copies the information elements without modification into the charging information (see TS 32.251 [70]) and/or (if RADIUS accounting is applied in the operator's network) without modification into the RADIUS accounting messages (see TS 29.061 [27]).
***** Start of 2nd CHANGE *****
15.1.3.1
Basic principles

The GGSN or P‑GW may request for each PDP context independently using the "MS info change report required" and/or “time zone information change report required” and/or the "CSG information change report required" parameter that the SGSN shall report changes at CGI/SAI/RAI level and/or changes in time zone and/or changes of user CSG information to the GGSN. This may be controlled through the Policy and Charging Control architecture as defined in TS 23.203 [88]. If CGI/SAI and/or time zone and/or user CSG information are permitted to be sent to the GGSN operator according to SGSN operator's policy, the SGSN shall include an indication for the support of reporting changes in CGI/SAI/RAI and/or time zone and/or user CSG information when signalling to the GGSN during both mobility management and session management. If the level of support changes during a mobility management procedure then the S4-SGSN shall indicate the current level of support to the S-GW and shall in addition provide CGI/SAI even if the P-GW has not requested this information. This could for example happen during SGSN change when the level of support indicated by the old SGSN is not the same as in the new SGSN.

NOTE 1:
The inclusion of CGI/SAI will trigger a Modify Bearer Request message from S-GW to the P-GW and therefore this will make sure that the new level of support reaches the P-GW.

The GGSN/P-GW shall not request the SGSN to report CGI/SAI/RAI and/or time zone and/or user CSG information changes if it has not received the indication for support from the SGSN. In Iu-mode, the SGSN uses the Location Reporting procedures in clause 12.7.5 to request the RNC to report changes in SAI to the SGSN.
The SGSN should report to the GGSN/P-GW per MS in the Change notification message where the report is not combined with other mobility management or session management signalling. The GGSN/P-GW may also request the SGSN to stop reporting CGI/SAI/RAI and/or time zone and/or user CSG information changes. The SGSN obeys the last explicit instruction from the GGSN/P‑GW.

NOTE 2:
Due to the increased signalling load, it is recommended that such reporting is only applied for a limited number of subscribers.

15.1.3.2
Interaction with CGI / SAI / user CSG information reporting

The following procedures in figures 15.1.3‑1, and 15.1.3‑2 represent the notification of the CGI and SAI changes respectively to the GGSN.

The procedures only apply when the SGSN has been explicitly requested to report CGI or SAI and/or time zone and/or user CSG information changes.
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Figure 15.1.3-1: Cell Update triggering a report of change in CGI
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Figure 15.1.3-2: Iu-mode Location report triggering a report of change in SAI
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Figure 15.1.3-3: User CSG Information Changes triggering a report of change in user CSG information

NOTE:
Step 1 is common for architecture variants using Gn/Gp based interaction with GGSN and using S4 based interaction with S‑GW and P‑GW. For an S4 based interaction with S‑GW and P‑GW, procedure steps (A) are defined in clause 15.1.3.2B.

1.
In Gb-mode, the SGSN receives a Cell Update indication via the mechanisms described in clause 6.9.1.1.


In Iu-mode, the SGSN receive a location report message (as per the location reporting procedures in clause 12.7.5)


The SGSN detects that the user CSG information has changed by comparing with the SGSN stored user CSG information. The SGSN detects that the time zone has changed by comparing the time zone associated with the UE’s new location with the SGSN stored time zone.
2.
If the SGSN has been requested to report the CGI or SAI and/or time zone and/or user CSG information changes to the GGSN for the MS, the SGSN shall send the change notification to the GGSN indicating the new cell and/or new time zone and/or new user CSG information. The SGSN stores the notified user CSG information. If dynamic PCC is deployed, and CGI or SAI or time zone changes need to be conveyed to the PCRF, then the GGSN shall send this information to the PCRF as defined in TS 23.203 [88].

15.1.3.2a
Interaction with CGI / SAI / user CSG information reporting using S4

The procedures described in figure 15.1.3-3 shows only the steps, due to use of S4, which are different from the Gn/Gp variant of the procedure given by clause 15.1.3.2.
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Figure 15.1.3-3: Cell Update triggering a report of change in CGI, Iu-mode Location report triggering a report of change in SAI and User CSG information change triggering a report of change in user CSG information

NOTE:
Step 1 is common for architecture variants with GTP based S5/S8 and PMIP‑based S5/S8. For a PMIP‑based S5/S8, procedure step (A1) is defined in TS 23.402 [90]. Step 2 concerns GTP based S5/S8.

1.
If the SGSN has been requested to report the CGI or SAI and/or time zone and/or user CSG information changes to the P‑GW (via the S‑GW) for the MS, the SGSN shall send the change notification to the S‑GW indicating the new cell and/or new time zone and/or new user CSG information. The SGSN stores the notified new time zone and/or user CSG information.

2.
The S‑GW forwards the change notification to the P‑GW. If dynamic PCC is deployed, and CGI or SAI changes or time zone changes need to be conveyed to the PCRF, then the PGW shall send this information to the PCRF as defined in TS 23.203 [88].
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